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Coastal communities throughout the United States have dealt with the devastating effects of storms for centuries, 
however today’s threats are greater due to three factors. First, the population along the coastline has grown, and is 
projected to increase.i Additionally, past land use management decisions in the coastal zone have rarely led to the 
greatest protection from threats. Finally, climate change is predicted to affect coastal areas by accelerating current 
sea level rise rates and possibly increasing storm intensity.ii These factors compounded together mean that coastal 
communities are facing a very dangerous situation that threatens economies and human life. 
 
While federal and state governments have critical roles to play, any solution to these challenges will require the 
active participation of coastal communities who will likely continue to be relied upon for most of the land use 
decisions. The StormSmart Coasts program was designed to help local officials address the expected impacts of 
erosion, storms, floods, and sea level rise. In its initial phase the program gathered coastal management tools and 
developed a website for local officials. The Massachusetts StormSmart Coasts program entered its implementation 
phase in September 2008, and has been working on five projects with seven pilot communities. Presented here is a 
look at two of these projects, focusing on the process and the outcomes as well as the lessons learned. 
 
First, the Town of Hull, a highly developed community, served as the study area for the development of inundation 
visualization models. This town, with a population of 11,050 and a density of 3,649 people per square mile, is a fully 
exposed barrier island that juts into the Boston Harbor. Over half the town of Hull is in a Federal Emergency 
Management Agency (FEMA) designated flood zone (either V or A zone) and has the third highest repetitive loss 
rate in the state.iii  In fact from 1978 to 2008 roughly $12 million in payouts were made on flood insurance claims to 
the National Flood Insurance Program (NFIP).iv  Despite these existing hazards, it remains difficult for citizens and 
public officials to grasp the impacts of sea level rise. The visualization tool was developed to alleviate this problem. 
 
Creating the images was done in partnership with Applied Science Associates (ASA) and  was a six step process that 
began with selecting seven critical facilities that were representative of different parts of town and different citizen 
needs. As shown in figure 1, these facilities included two schools, several water facilities, as well as other citizen 
service centers.   
 
Figure 1: Selected Critical Facilities in Hull, MA 
 
 The second step in the process was to verify the accuracy of the LIDAR data. This was followed by the creation of 
photorealistic three dimensional models using surveyed points and photos of the facilities.  Once finalized the 
images were imported into Google Earth where they can now be viewed by selecting the 3D buildings layer.  The 
fifth step involved selecting the flood scenarios to be portrayed.  The Flood Insurance Rate Map’s (FIRM) Base 
Flood Elevations (BFEs) were used as the baseline and as one of the flood scenarios. The remaining four scenarios 
which added 0.3 meter, 0.5 meter, 1.0 meter and 3.0 meters of sea level rise to the BFE, showed a wide range of 
future possibilities.   
 
Once selected, these scenarios were finally made into GIS layers and overlaid on each of the critical facilities. Thus 
for each facility there was an image of the current one percent chance storm (FEMA’s BFE) as well as flooding 
under different sea level rise scenarios.  An example of these images can be seen for the post office in figures 2 and 
3 below. Looking carefully at the front of the building one can see that the flood waters on the front of the building 
go from 0.9 ft in the base flood case to 4.2 ft. in the one meter of sea level rise case. 
 
This visualization tool has helped the town’s conservation agent communicate with other local officials as well as 
with the facility’s managers the range of risks that the town faces in the future. The increased understanding 
amongst the town’s selectman led to a unanimous vote to pass an innovative incentive program, which encourages 
freeboard within the town. Specifically, the program offers applicants a $500 credit to be used towards building 
department permit fees if the builder elevates the structure at least two feet above the highest federal or state 
requirement. Over time, this incentive could lead to more homes built with the capacity to withstand rising seas. 
With this first step behind them, the town of Hull is planning to continue to use the images to further adapt to sea 
level rise. The town will likely create facility plans for each of the seven critical facilities and will explore possible 
regulatory changes. 
 
 
Figure 2: Allerton Post Office - 
Flooding from Base Flood 
 
Figure 3: Allerton Post Office - 
Flooding from Base Flood Plus 1 
Meter of Sea Level Rise 
 
A second case study looks at the town of Oak Bluffs where the primary focus was a regulatory update. Oak Bluffs is 
small community on the island of Martha’s Vineyard with a population of 3,731 people and a density of 504 people 
per square mile. Although the town currently experiences minor flooding during coastal storms and experienced a 
collapsed sea wall that protected its main business district, the town had not fully updated its floodplain overlay 
district since 1976. Moreover, even though the town had a floodplain overlay, it was not fully implemented by many 
of the town boards. Updating the floodplain overlay would help to address both of these issues. 
 
Crafting the legal amendments involved four steps starting with the development of a core team of local players. 
This team of players included several town staff – the conservation agent and the town’s zoning administrator, 
among others – town board members and a local architect. With the formation of a team the range of regulatory 
options was presented in a “good,” “better,” “best” framework that allowed the town to find the regulations that best 
fit its needs. As the example in figure 4 shows, the “best” options were most restrictive, while the “good” and 
“better” options allowed more development to occur within the floodplain. Once provided this framework, the team 
was also informed of the number of properties affected by the different regulatory options. The map in figure 5 
shows the parcels that would be affected by the “better” option of special permits for new residential construction in 
the A Zone and the prohibition of new residential construction in the V and AO Zone. This framework allows a 
 town that relies on tax revenues from coastal properties and that needs citizen support to pass new laws to create 
restrictions that are both palatable and effective. 
 
Permitted Uses Special Permit Required Prohibited Uses
New construction of residential 
structures in all flood zones
New construction of non‐residential 
structures in all flood zones
New construction of residential 
buildings in A Zones
New construction of residential 
buildings in the V and AO Zones
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structures  in all flood zones
New construction of residential 
structures in all flood zones
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New construction of non‐residential 
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Figure 4: Example of “Good” “Better” “Best” Framework for New Construction 
 
 
Figure 5: Map Showing the Properties Affected by "Better" Option for New Residential Development 
 
Using this knowledge the team was able to finalize a set of rules that met its needs. Generally speaking, homeowners 
in the most at-risk areas (those designated as V and AO zones by FEMA) would not be allowed to expand their 
home’s footprint and would need special permission to make significant repairs. Additionally, the owners of parcels 
which now have no structures on them would not be allowed to build.  In less risky areas (those designated as the A 
zone by FEMA) homeowners would need a special permit before they could expand their current footprint.  The 
proposed amendments have been approved by the selectman and will be put to a town meeting vote in April.  
 
Having created these regulatory changes, the town of Oak Bluffs will begin to limit the amount of development in 
the floodplain. By preventing development on highly hazardous lots, the town will create natural areas that can adapt 
to rising seas and act as receiving areas for flood waters. Additionally, the effort has created a unified and informed 
team committed to working on next steps. The team’s focus is now on drafting detailed regulations to govern the 
special permit process. Subsequently, the group will gather the resources needed to expand its current flood zones to 
incorporate new data, thus pushing the limits farther inland and creating a greater area that can adapt to the rising 
sea. 
 
In looking at these two projects one can see that each has been a success in its own right. In the case of Hull, the 
images themselves are an improved methodology for understanding and visualizing the future range of coastal 
 flooding. This improvement led to an innovative program that will incentivize people to change their behaviors and 
possibly create more flood proof homes.  Oak Bluff’s successes are also twofold.  There is the amended regulatory 
language, which is an enhancement of the outdated language and will start to limit development in areas known to 
be hazardous to the town’s citizens.  Moreover, the collaboration between various town departments and the 
knowledge they all gained from the process will help the officials to implement the current laws and to work on 
further amendments as time passes.   
 
Beyond the successes, these two projects provide several import lessons that can be applied to future climate change 
adaptation efforts. First, it is crucial to provide a specific range of options rather than engaging in a completely 
open-ended context. For example, prior to the “good,” “better,” “best” framework, the team was told to come up 
with regulations that met their needs. This open-ended effort led nowhere and prompted the development of the 
framework.  Thus it can be said that providing options helped to force decisions and actions rather than remaining in 
the planning or thinking realm. Additionally, given that climate impacts remain uncertain, the range of options 
allows towns to operate within this difficult realm. Another key ingredient in both of these projects was the local 
context in which they were done. The two projects looked carefully at the needs of the town officials as well as the 
town population, and were thus able to be successful.  Finally, the Hull and Oak Bluffs projects were a step in the 
right direction; however, climate change adaptation is an iterative process and the towns recognize that they have 
further steps to take. The advantage in both cases is that the towns are now better equipped with the right tools to 
continue moving forward and are likely to make further progress as time allows. In conclusion, the Massachusetts’ 
StormSmart Coasts program has successfully helped these towns take initial steps to address sea level rise and will 
continue to help communities engage in this iterative process. 
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